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mm^] mmm 
m 

1 ] 

-P AGEm'V'^^Aij'mi 0 kD a^J;0J/*:fel±^6 5 k D a CiD^:$><D#^E 

Np^Sg*^ gS^m®f2^Jll=#3 lC|3«®N5^SgT^ 7^B2^J : Asn Ala Glu Gl 
u Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His Lys Lys Asn Glu He Glu Ph 
e Gin Lys Asp He Asp Arg Phe Val 1 iCfa^OOjnCS^ > 
Mo 

y ^SB^U ^ -5 3 lCiB«® ^ > ^ Mo 
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0 mmm^m-t^^v^':f^]^X':^^x^:^m^mmt.t^it>(^>(^^mmizMt 

m:^^ 1 0 ] 

[M:*:^ 11] 

o 

[»^^ 1 2 ] 

m^m 1 3 ] 
^m-t^m^m 1 1 xtt 1 2 izmmo^M^iho 
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^m-r^m^m. 1 1 xi± i 2 izmm<omB^o 
m^mi 5] 

m^m 1 6 ] 

^ [ffi^^ 17] 

^m-r^m^m 1 1 xt* i 2 icih^^M'^^o 

1 8 ] 

^m-t^m^m 1 1 xi± 1 2 iciB«(Z)m>e^-c 
m^m 1 9 ] 

1) ^mm<D-^-^ff^i 5-3 ojt^s-e&sri: ; 

2) ^mW<DG + C<Dm'^i)^4: 0-6 0%T$>Sz:i: ; 

NA$:Sg5gb. tfcli> iia-^^DNAtC j:oT3- K$tl-5r^ v'^J^SS: 

[^^3^2 0] 
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m^mz 1] 

m^m 1 1 ^iv^ b 1 8 cz)VN-rti*^ i mizmm(DmBi^(Dmm:Mmo 

<^ it -ff^^m^^ ^-x:^^m^m2 2izmm<Dmm:^^^ ^ 
m^m2 4] 

m^^mizm^^2 2^t^it2 3izmm(Dmm^^i^ ^-^mxi^xm^ti^ 

[0 0 0 1] 

tt$:^-r<5i}^>^>^ t^fi^f^^^A^'jR, ^fH^^/t^rjt^rn- Ki-sa-e^, M 
[0 0 0 2] 
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4XTV>S„ In V i t r oUg^Ttt. Z.^^<DmmitmB'X:^^^^i)'^&^i)^ ( 
Schlumbau mffi (1986), Nature 324, p. 365-3 
67;Broglieftfi(1991), Science 254, p. 1194 

-119 7), -mizit2mm&.±<Dmm^m^^iD'\txmm't^:itiz^i)^ 

<!: ^;li^V^^^5b^#e)tvS^:i:A'^^e>tlTV^S (Ma u c hffi (1 9 8 8) , PI 
ant Physiol. 88, p. 936-942; Sela— Buur la 
geft6(199 3). Plant Physiol. 101, p. 857-8 

6 3) „ ^n^^mmmi}^^v^m<D^^^^m-t^mmit-mmziti. ^ma^m 

(D^X. :^<DMMM^X$>^>( "^^^M ( Pyricularia o r y z 
[0 0 0 3] 

"^-r 73l>iy^'^^±c^s?)i:■r-5/J^i)•^4AFP (mKffi^:^^K;An 

ti-fungal peptide) ^tfiWi^mf^ii^mir^^ Z.<Do%^ :^ 
<Z)>f^^]^ffi ( Pyricularia o r y z a e ) }lW(^M^ ( R h i z 
o c t o n i a s o 1 a n i ) (OM:f3\ZM\^Xifmmzm<^<Dt.VX\t.. C 
a-AMPl (#^5|28 - 5 0 5 0 4 8) S.t^CB - 1 (Oitaffe(1996 
), Biosci. Biotech. Biochem. 60, p. 481—4 
8 3) -Y^^-^S (Pyricularia oryzae) IZMLX^M 
?Stt5&^^St)©i: LT, R s -AF P 1 ilR s -AF P 2 (Terras^fi(l 
992), J. Biol. Chem. 267, p. 15301-15309), 
^tKAce-AMPl (#^5p9 - 5 0 1 4 2 4) *^#^$tlTV>S, zn^(D 

<&5 o%|ja^-rso 
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[0 0 0 4] 

991), Science 2 54, p. 1 1 9 4 - 1 1 9 7 ; Z h u^lfi ( 1 9 
94), Bio/Technology 12, p. 8 0 7 - 8 1 2 ; L i nflfi 
, (1995), Bio/Technology 13, p. 686-691; 
Terrasjfi(1995), The Plant Cell 7, p. 573 

-5 8 8) „ m^vit. iii^'rv^mmituK;i,(Dm.tfi^^ft-¥^tir=.m 
mm^y^'^^n^v^^izm,±i^jitn,m^yj-^^M^m&i^xmm^m^:r.iii!f^m 

[0 0 0 5] 

:^mm<DBm(Di-Dit. itmm^mmx'>^:^<D2izmmx:k^^^^mmil^^ 

[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 
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Xy^^mmiZM-t^> in V i t r o T'®mS?S'I4S:M^i-Sfei*®T ■fe>r^ 

^y>f~ (HPLc) ^m^^t>i^. ^m^^±Mry^^mz^m-t^>:iinz 

3(1® c DN A^>r^^U -SrXiJ^ y -n>^-rs 3 i:tC J; U, 

DNA®^D-:^>^^*fc^35{fL/. t-tc^m^ y^^^McDT ^ jmmmtmmDN 

[0 0 0 9] 

l^atCptJ-rsmS^ffiSr^L. SDS-PAGE^T-^^-^i^^Ml^f^^T'^? 0 
kDa, 5 kD a7?&S, mStJ? >7A°^MA^«i«$tl-5<, 

[0 0 10] 

^KDT^ Jm^^l 6-6 1 8*^e,:SiSa:fiM$tl<5o 
[0 0 11] 
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[0 0 1 2] 



mmmt 6 0 %&.±. <fcy^f*L<i±7o %&.±^ $ e, ^c^^ ^ l < « s o %&.± 

, #C^?*L<i±9 0%J[^(±. L<tt9 5%jetJ:©^B|^tt$:;frST^ 

[0013] 

itr^ jmmmi 6-618. *^e>3S:s!}<U'^:;^5^ F ; mmz±mr^jmm^i 

[0 0 14] 

5 o%Je^_h®^Blm^£&^L/T^^tl^^<^:v^z:i:S:jgI*■r&*•, L<tt6 o%jeA 
±, <fc y * L < 7 0 %&,±. $ e, ic^f ^ b < 8 0 %&.±. mznt. l < « 

[0 0 15] 
[0 0 1 6] 

2[5:|6^9®||4 ©{|l!l®JC«I:n«, >>'^°^M?:=I- Kf -Sjie^*^ 
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[0 0 17] 

%&.±. * L/ < 6 0 %SK±. J:y^f*L/<tt70 %Jt^±, $ e> IC^f * L < l± 
8 0%jeil±, #lC^^b<tt9 0%iJi^±. L<tt9 5%Jgi^±®^ai^'tt?: 

^ [0 0 18] 

JetT<Z)^#$:^:fet- J: e) ic 2 o(Z)Mil?S:^#^ L : 

1) ^mmcD^^ti^l 5-3 0JS«-efeS3i: ; 

2) #MJ|2cfJ®G + C©*lJ'^*U 0 - 6 0%T'$>SZ:t ; 

NA$:ig5tL/, ^fctt, _LfB-2jc^DNAlCj:oTi3- K^tiST^ y'^^ttSr 
[0019] 

-hbTMV^T. $;>'c DNA^^y^y-$:liMlCbTitiIi;R;^;$:tTV\ 

$:>^n-:/^ bT^MLTJblBc DN A^-f y y -->^LT^^ 
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[0 0 2 0] 

So 

[0 0 2 1] 

[0 022] 
[^9!®ll«6®?^^] 

[0 0 2 3] 

©aS®3gV>^, (e c o t y p e) <Z)^V%lC J: ^jft-^^-tDigM^ ^-&V^ 

ttJ: < {Sfe T-r y if iflc^S L T 1 *^ «l!tM© T 5 >^ 5:^ 

^jjb^e>(Z)«iS!iic*o'vNT. mm^^2\zmm.or^ jmmn-km^^iiK ^to^m 
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1 1) 5 0 %a_h> * L < 6 0 %je^±. J:y^eF*L/<«70 %JtJil±, $ h IC^f 
* L < 8 0 %J£*±, #lC^f * L < {± 9 0 %&,±. m^n^ L/ < 9 5 %jet±T' 

[0 0 2 4] 

2ji:^^#lCfeV>T, ffi|^'f4(5DA---fe> hli, M;t«A 1 t s c h u 1 ^ (Nu 
cl. Acids. Res. 25. , p. 3389-3402, 1997) ICflB 

^ |gl?^So h-bTN a t i o n a 1 Cent 

er for Biotechnology Information (NCB 
I) , feSV^ttDNA Data Bank of Japan (DDBJ)® 
^jLrfl)-^ h*^e>ffJ^-r'5r i:*^"5r|gT$>-5o B LAST>''D^^AJCj:-5ffiM 

[0 0 2 5] 

o 

[0 0 2 6] 

*5§^®^f>A^7ett, S D S - P A G E T':S'^fi*'^t&|g#:^ (iB^J^^iB^^J 

##2®@B^J®^t>lll#B7b^b^6 1 8#S<Dr^ y^@a^j*^e>«cSjKi;^::^ 

^KlC^g^) ;ft^JMJ7 0kDa, ^LT^^M (Be3«J*®SB^J## 2 e) 
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[0 0 2 7] 

^ [0 0 2 8] 

^ifc®^^ J: t5>r :t >5cSI;b ^ A ^ D h ^'^ :7 >f - ^ & M V % T -5 3 i: 
T'^Sc ^<5VNtt, 2fi:^raicj:€>BB^J^CDSB^J#-^l (^DNASH3^J(De)t>. I|8 

#eA^e>^i 8 6 i^^(Dm^ji}^^^^D^Amn. ^tc^itf^z s smufj^^m 

18 6 l#B<Z)fB3^J*^e>^SDNAgB^J^. v^^d:M^^^^'5S 
[0 0 2 9] 

2^^^®Ji^>i/;*i;>'fi5f5fiT:S^>/^°^S^COV^T. DDB JOB LASTICJ; 

o ±^OB L AST:;/'^^^AS:Mv^T2f5:^^5c5DDNA@H^J(^^BI^'|^^igS:^f e) 
i:. #^mJC^VN«gffl (3 2igS) T'^SI^tt (9 3%) ^^-^^^WMv Vt^ 
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[0 0 3 0] 

pfsm±V4: 5%) $:^bTV^fe©li> :;S7t7^^>r(Coriolus vers 
i c o 1 o r ) (;[)fcr^>^-X:r=^r^^*--^l?^ofec tT^ ^ -:^:t^$/i5^'-'^« 
, ^Vl/ 3 ii-r^fcT^^-X^^r^-fbb, 2 h]g#$:3i^ffc7K^$: 

«IH«tcMMStlS#^¥8 -2 0 5 8 6 l#Mc ^I^W^JJ^^t/^ ^'fiJl^^S^ 
[0 0 3 1] 

^7-f-(MonoQ. Q Sepharose ^ feliD E A E :^ if) 
[0 0 3 2] 

M^if 7 5 %mmiz tji^t. vmm l xmmt^ 3 j: y ^t^^^© ^ ^ ^ 
M) T'^fijb, mm(D^yAirK^^tim^^mi^-ttnt^\i^o 

[0 0 3 3] 
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ACJD-fqrtl-e^J: <, ^fe-^f ADNA^D->, c D N A n - ^CD-fpTtve^fo J: 
[0 0 3 4] 

®M (e CO type) ®^V^^C®H•r-5^^'^iS:®^M^«^; <iK7tT-f Vif-f -i.© 
[0 0 3 5] 

[0 0 3 6] 

6XSSC, SXDenhardt' s, 0. 1%SDS, 25X:^V\b681C 
;i/AT$ FMb) *feli2 S-C^SiVNb 5 OTC (5 0%:Jn;I/AT^ K) $:#tf<5r 
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[0 0 3 7] 

^mmm^f^it. m^it. mmmmRi^ iPCR) (v-^^^. 19 85, s 

cience 230, p. 13 5 0-1354), ^ ^ - y^Mm.^J^ (LC 
R) i^y—fci. 1 9 8 9, Genomics 4, p. 5 6 0 - 5 6 9 ; ;t U > 
?!/-e>, 1990, Gene 8 9, p. 1 1 7 - 1 2 2 ; ^l^n- fj, 199 
1, Proc. Natl. Acad. Sci. USA 88, p. 189-19 
3) i3^XJ^^mzm^<i^m (n-e,, 1939, Proc. Natl. Aca 
d. Sci. USA 86, p. 1173-1177) ^(DU^^M^'^^mtL-t 
^Rj^. mZflzmnnRJt (.S DA) i^ylt-iJ-^. 1992, Proc. N 
atl. Acad. Sci. USA 89, p. 3 9 2 - 3 9 6 ; ^i; — — 5) 
, 1992, Nuc. Acids. Res. 20, p. 1691-1696), 
ga^itSB^J^Sg (3 SR) (^T5^ye>, 1990, Prpc. Natl. A 
cad. Sci. USA 87, p. 1 8 74 -1 8 7 8) J; Q j8 1/ U :?57 
(i;if>r;i/7^-f ^, 1988, BioTechnology 6, 

p. 1197-1202) m<DmuRm^^ti. t.t^. mmi^mf$o 52588 

f§(Nucleic Acid Sequence Based Amplif 
ication:NASABA) ^jS^^fUM nrig-l?fe<5o ^f*L<liPCR^ 
# T'^-&o 

[0 0 3 8] 

%5 0%jeA±, ^f*L/<tt6 0%jei±, J: * L<li7 oroJt^Jh, ^^lZ0t. 
V<it8 0 %J£t±, mztS-t. b < 9 0 %PJ,±. ftfe^? * b < Id; 9 5 %i;A±<Dm 

[0 0 3 9] 
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1 ) *u 5 - 3 0 igs-efes 3 ; 

2) ^m.^^(DG + c<Dm^ii^4: 0-6 0%X':&^:it ; 

®:4-y df5i^ Ktt, Mx-lf*|g^®ae^$:^m=b L < l±#{t-rs:t«?)© 

/N-f:/U ^>fif-2/a>> ^SVNtt^^;&2a$::/^>r-v'-^i: LTMv^3tPC 
R^®if «l;S/t;icM v> ^ r i: BTIgT-fe o 

[0 0 4 0] 
[0 0 4 1 ] 

M b T > i/ ^ c D N A ^ >r U - U T P C R ^CD^^ifiH 

[0 0 4 2] 
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> Mx. Sambrook, J. ^.Molecular Cloning, 

A Laboratory Manual (2nd edition), Co 
Id Spring Harbor Laboratory, 1. 53 (198 
9) lc|B«®;&^«;if*^Plf p,tiSo ^^^ctt, i^m<D^^ ^-^y^y^^y h ( 

mx\i. ^giA:/^x^K) ^^mm mx\t. e-coi i t 

Bl, LE 3 9 2 ^:feliXL- 1 B 1 u e^) tC#AS4X<5c 
[0 0 4 3] 

0 KS:?i±iiiaiC#A'r-5^^^ LTli, Sambrook. J. 

Molecular Cloning, A Laboratory Manu 
al(2nd edition). Cold Spring Harbor L 
aboratory, 1. 74 ( 1 9 8 9 ) lCga«©Jfe>ft:;(j;i/$/^7 fetilg 

y'3L^yn>m. PEGtj^hf<Dit^m^jtmmizj:^:&m. m^^^fj^i^^m^^^ 

[0 0 4 4] 

^ FilLT, MAli, pBluescript, pUC18, pUC19, pB 
R3 2 2;S;ifA^M^$ti-5*^:i4xe»lcm^$tiJ&VN„ 
[0 0 4 5] 

tl«#^ciS^$tl^v^*\ :^J»«M|g3^^^^-i:bT, pQE-3 0 

. pQE-60, PMAL-C2, pMAL-p2, p S E 4 2 0 if^W* L 
<. ^©ffifg^^^^'^-i: LT p YE S 2 i-^^^itjU'^^-^lT.m) . PPIC3 
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. 5K, PPIC9K. PA08 15 (j;A±if^r M) . MAPsnm^^ ^ - 1 

LT p B a c P AK 8/9, pBK2 8 3, pVL 1 3 9 2, pBlueBac 
[0 0 4 6] 

0 mm (-l^^y*^v-f^2xM, tr:^rTM^^*) . m^ifMis. smM, mmmm^j^ 

[0 0 4 7] 

M15, JM109, BL21^), mM (INVS c 1 (i^^y ritj n V>f -feXM 

) , Gs 1 1 5, KM7 1 (&.±}^^rm) ^if) , m^mm (BmN4, :^>r 
mm\zm\^x\t.. mm^mi}''simx-^t\.\tmzw^^-^t\,tji\,\f,\ mx\t. 

[0 0 4 8] 
[0 0 4 9] 

m^mmnhxmn. mmmm,> mmmmi^r::.\ts^^mf^^m^^^m^\z\%. 
—m\z^m^^9-\-i.p^j^<t.^. ■:fu=^-ii-. mm<Dim9y 



1 8 
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& if S: 1? V > T t) J: V ^ o 
[0 0 5 0] 

ATG) if^mm-^n^o Jj^ihn FviibTtt, ^M©^ih3K> 

. TAG, TGA, TAA^^if) tim^-^n^o 
[0 0 5 1] 

tS^mt^Zf^:^^ ]^tVXlt. E. c o i IT'tt^^:^^ Kp QE 3 0, pE 
T^fclip CAL=bL<tt^tie>©AXe<J^fififi^ (pQE30, pET^fettp 

cAi.^mm^jimmmmxmmLxm^ti^'DNAy^^:^yh:> i)\ mnxit 

zf^T.^ KpYES2tjb<lipP I C9 KA^, ^ 7tM^l*HJB&T'l±y^^ ^ Kp 
B a c P AK 8/9^*'5$>lf e)tl<&o 
[0 0 5 2] 

o 

[0 0 5 3] 
[0 0 54] 
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[0 0 5 5] 

MS (E. coil. Bacillus subtilis^)© 
M^liC o h e n e>0D7&^ [Proc. Natl. Acad. Sci. 
USA, 69, 2 110 (1 972)], -fU h^^X h^[Mol. Gen. 
^ Genet., 168, 111 (1979)] ^nyy^'ry h^fe [J. Mo 1. 

Biol. , 56, 209 (1971)]JCj:oT, Saccharomyce 
s cerevisiae (D^^lt. MX-liH i n n e n ^CO:S^^ [Proc. 
Natl. Acad. Sci. USA, 75, 1927 (1978) ]-^U^'^ 
[J. Bacteriol., 153, 163 (1983)]lCj;oT, ffi 
mmm<Dm'^lt. m^ltV-yr^ IS c i e n c 2 2 7. 1 2 9 ( 

1985)], hUTaV-i/my^ [Nature, 319, 791 (1 

9 8 6) ] {Cj:oT, m^mm<Dm^lt. m^ltC rah am(D:^m [V i r o 
logy, 52, 456 (1973)], Ml^BS^CDm^lt. ^HAlf S u mm e 
r s e> ® [Mol. Cell. Biol., 3, 2156-2165 (19 

^ 8 3) ] iz^^x^ti^nmn^m-t^^tfi^x^^. 

[0 0 5 6] 

*®|g^®DNA^>t^Mv^T^««mftffi^fe$:#ait-sB«r^cfev^T^i, m 
mmm:^mm^^^-i)^mmx'&^. mmm^^^-i:Lxit. m^mm^xm 
mm^^^^mi^. mm^y/^^M.^^m-t^i^i:^m-r^^(Dx:&tntmzm 

^$4^J&V^*^ m^lt. PBI221, PBI121 (JS/^±C lontech^t 

mn^WZit^ pIG121Hm, PTOK233 i&.±Hiei^, PI a 
nt J. , 6, 271-282 (1994)), pSB424 (Komar 
i ^, Plant J. ,10, 165-174 (1996)) ^if*^M^ 
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[0 0 5 7] 

mn^^mmt. ±m<oK^ ^-(D$-^;v!7u-'$r-if (gus) m.^^<D 

[0 0 5 8] 

^AtiTffl v^T% <fc VN„ 3 e> -r €> ^ i: T-5^«m*^?^K«^lfi«^JCg^M L/fc^lC© 
[0 0 5 9] 

mm^<n>^^BFi'm^K^iL\^x\%. r^'uj^^v^v^j^^m\>^^:^m (ho r s 

ch et al.. Science, 227, 129 (1985), Hi 
ei et al.. Plant J. ,6, 271 — 282 (1994) 
) ^ hDJi^U — S/3>^ (Fromm et al.. Nature, 

319, 791 (1986)). P E (Paszkowski et al 
. , EM BO J. ,3, 2717 (1984)), V-Y D ^ > S;?ac ^ 
a y^ (Crossway et al. , Mol. Gen. Genet., 
202, 179 (1986)), Wbmmmm (McCabe et al. 
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B i o/T echnology, 6, 923 (1988)) tj^ifii^mif 
[0 0 6 0] 

[0 0 6 1] 
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^m^'ryzfzy. iy^m. ^ ^ ^ M^stiSo ^w.umm 
^\^<\tMm^^ut.vx\%. mK.\-ir y^:^^ mm^m. r^jm. 

=3->X^->^- ViiJ-. ^^h>. bt7-kM>, Al/>fS/3 

[0 0 6 2] 

1 0 M-- 10 0 mM^igo h u U H E P E 

pH5. 0 — 9. 0®^H*^M*bV^) {C^^bfc^, ffl Vn S^t^MJeSlCjg 

^ m±.mmiLm^-k^m\^. mm^WL^m^. m^mmmmm. 

ic^ L :t r 7 w -5^ >f - ^ □ V h 7 w - J; $:#(f 3 >?)^T'^ -5 » 
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[0 0 6 3] 
[0 0 64] 

t%—D(D^m^^jt^WiMii\^xm^^n^. Ti^^cD^mmnhxit. m^itm 

[0 0 6 5] 
[0 0 6 6] 

[0 0 6 7] 

z.(D^oizhxm^n&mmM<Dmmt.hxit. ^m-t ^ m^izjt\:^x^^n 
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«j:<, ±m(D^t>rjtmiamtm^h. mm. ^m, mm. mnm. mm. m^m 

[0 0 6 8] 




[0 0 6 9] 

1) ^^^(om^ 

[0 0 7 0] 

-^^m^m^m (S«^JT8 7 2) lil/2 2^>^*>f^Mlt^«I (PD^%:D 
if cottSg) T'2Hr^^^b, 5 X 5mmg^©®^^$: 3M$:5^7n>/J>^ 

[0 0 7 1] 

)imz.*)\<^%^mm^^mf-\t.mi, ooom, jKtt;^stt»r;ifKe^tt*?;3 o 

oMic^s^ic 1 0 0 At 1 © 1 /2 Pr>m^}it.^\zMX. 2 SXJWHia^T?^ 
*Lfc„ M®it5BttV-r^n::^l^- M;-^*- (B i o -R a dttigB e n c h 
mark) -e595 nm.(D^^^^m^htz.„ 
[0 0 7 2] 

J^, : e«)it5BtC^-rsi&^^®?g[©j^#^, ;©^ICN a C 1 ^ 

^)ym.m.mWL. TrisWrnm.. Hepesa®M. 4^Jfil?tT;i/>^^>, V^:^ 
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[0 0 7 3] 

OmlCDS OmM He p e smmW.^MXr 3 0 ^^Mffi o feo ttm^li 

^^^n>?.T'5j©^, 10, oooxg, 2 0'^m(DmjL^^n^t:L±micm^^ 
7 b%mmzi^^^oizM:^x. -m^x^xmui^t^o nm. 15, oooxg 
. 2 o^m<om^i>X'mm^-^x. t)Lm<^^smi(Di OmM uepesmmm 

pH7. 5lC^i!i?L. 3g3^5^a.->r (S p e c t r a/P o r 1 MWCO 
6—8000, Spectrum Medical Industries 

Hepesjg»?g[, PH7. 5 LT^«f o T, ^^ifelS:Mvt>lC j: o TIS^ 
^ L TjJn > i/^ > A- ^ ®^3P^ 21 b fee ;}> > S/ ^ S^'^ > A ^7 3RI^¥4<Z) ^ > A ^ 
®IS|gld:4^Jfil^r;i/:/^ > (BSA) $:^^^f>A^®i:bTB r a d f o r d 



[0 0 7 4] 

[^1] 

^jn am^pH ^^^^mmmm iv. s/mi) 



2 6 
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^y^:^i/ 7. 5 3 0 3 0 

[0 0 7 5] 

, 2 0 0 m 1 (5 OmM MES. 5 0 mM NaCl, pH6. 0) 

t^-VS O^m^y^"^^ ^^fHht^o ZlS®^ ^^^nXT?^ij®L;t^, 1 5 0 0 0 

xgT'2 o^^^vOL, :^mm^i)Lm^-^r^. ±m^mmx':^^KmmL. ^> 

/N'^^JlSFi: bfcc ^?>>'t^M*4*&2 0 0ml :4->5e^^Q- S e p h a r 

oseFF (Pharmaci aftlg) (W^l. 1 cmX 2 

0 cm) iC^^t-tfeo ii^^tt2. 5ml/:$>i:L, »2|s:^®?Sli5 OmM Mes 
pH6. 0, 5 0mM N a C 1 , 5 0 mM Mes pH6 

.0, IM NaCl$:MV^, y^^/3i>h (N a C 1 5 0 mM*^ e> 1 M) 

^ li, i*!(sF$:fl-ofc 1 0 o^^f)^^ 1 2 o^j^^^jj^i-tfco z:(D^^hizmmmmm^ 

(10 0 ml/m^) o :itl^4a©®^ (I, II, III, IV) 

m^.-^ma^^^^^t^o M%f^^<01l^f3^^t:^-m^l 1 (0'-3 3 3mM NaClJC 
^^yl^V-fU^yzfl 0 (Ami c o n^±m. MWCO 1 0, 0 0 0 ) T' 
mmV. >r:;r>5C^*^AMo n o QHR 5/5 ( P h a r m a c i a *fcig) }C 

mM Mes pH6. 0., 5 0 mM N a C 1 , ^m^ffiMt* 5 0 mM M 
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es pH6. 0, IM NaCl^ffiV^, ^^i/3Lyh (N a C 1 7? 5 0 m 
MiJ^^lM) it. Un^fJ^t:i2 0^^i)'^^4 O^mii^i-ftc. (1ml) 

(D—m^>(^^mmKM-t^mmrv±^t:. sds -PAGE«^^i&ic#t|^ 

ffiliMo n o Q®#H^*^e) 5, 1, 0. ^ ^5^»fC^-t<5 T 

+ + + (0. 2 A 1 ^-eiss) . ++ (1 /t£ 1 . + ( 

5/il*T'lia«) , - (5 1 T'*;ia«L;SiV>) ® 4 ^PgT'^^ L :to t(Dm^ 
, A2 8 0 i:. ^f^^^^lc^i-smm^SffitcJ;*; ^S?>7t^'S:^n^-t- Si:, p 
H6. OtCfcVxT-f (NaCiaS) 2 5 0 mM^jaicmS^J? > 

[0 0 7 6] 

IC *^e> 1 0 At 1 ^S® 2 X S D S ^t&M^«?0C (S amb r 

ook et al. 1 9 8 9)5:^0^, 9 5X:V ^-^m^mVtzL^. L a e m 
mli (1 9 7 0) ®:&^^C^V^, S D S - P AGE«^^lftS:fTo fee ^JVlt 
15%C0PAGEL (ATTbifcS?) $:MV^, IS^fe I I =^ h y U - 

4>^*V-557- (LMW: Pharmacia LKBt±|g. ^^M(D 
:A:^V^jliB^C 9 4 k D a, 67kDa, 43kDa, SOkDa. 20. IkDa 
^ , 14. 4kDa) S: l2f5:®A> K*^2 0 n g J:e>lC^I&L^Co 

#Si:m®'ffi®^S®BB#&S2{C5^Lfeo #l/->®±tC^^Lfe|S[^l±, 01 

>^-r-g>i:#^e>tx-5^>A^<0A> KSrffiBg-r-Si:, *!l7 0kDai:, 6 5 
kD a02o<Z)A> K*^^^ii:LTplf e>tlfe (02^^) o Z:tl^2iffi®/1> 

^>/N'^7jR2li:fls:T'^SBrig1±*^?^<^i^$nfec ^®^t>, #lC6 5kDa^> 
A^tt, Q- S e p h a r o s e IC J:Sd^•M^CfeV^TtJ, MonoQlCJ:^^® 

LTV>fc, ( 6 7 k D a ® r;b^^ *^e>, 



2 8 
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[0 0 7 7] 

h^;i.-R-2 5 0T'@<^^L7t#. ffig^5L:to ^o^, me'I4^>>'\'^M-e 

^-5h#Ae>tl}t 7 0 kD a i:, 6 5 k D a CD^ KSr-^tJ ffi bfeo N 

^ *a§r5 y^a23?[ftt, UmzfU^^ytz-^JiZ/'*)-- (HPGIOOSA Pr 
otein Sequencing System) $:MV>T. x Fv^^j-fl?^ 

[0 0 7 8] 

^(D^^. 6 5 kD a ^>/^°^^7b^e>^±^S^CCD<l;e)3&3 OT^Jm. 
[0 0 7 9] 

[-ft 1 ] 

N5^3gg-NAEEGTAVP YVPGYHKKNE lEFQKDIDRFV-C 
(SB^i##3) 

^ [0 0 8 0] 

7 0 kD a ^^A^'ttjSif^jb^^Brig-e^ofco z:®M0^LT, N5^^ 

V syn^T-if $:MVNT, 7 0 kD a i5f>>'\°^MS:S:$)'m^t;L. 4 3kDaU 
K'^^ y 5^^-12 m^fb^J, 4 5 k D a V 8 yn5=-T--ifM^bifej$:=^;to 3 

41 e> (Dmi^mit ^yj^^Mor^j mmm ^ nmm v :t e, 2 4 

[0 0 8 1] 

[^fc2] 

N5K3g-E FDE SIRHTLVLRS L Q D A Y K D R Q R - C5^^ (BB^J# 
■^4) 
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^#*^e>2 9JSS 
[0 0 8 2] 

N5K3g-AERL IGTSTKEFDESIRHTLVLRS LQDAY-C5^ 
[0 0 8 3] 

[<fc4] 

N5K5g- A ERLIGTSTKEFDESIRHTLVLRSLQDAYKDR 
QR-C^3§g (SB^J«=-^6) 

^$:fToJti:r5, 6 5 kD a 3 0 70kDa^>/^ 

$:^Lfeo -er-e. Mo n o Q(D#H^(Z)tr^y-:7.;r^$/^*-if?SttS:M^L 
feo iBI^^li. Nishimura et al(1996) <D:&mizm D fco 

C-Sig^fb^^K^lCfi^fli-Silit^^^Xito rj>:lC. 6 5 KD a i: 7 O kO a©^^ 
y/^^n<D^^^tim^ (mz S#42~44) $:|i*iL, tf^y-:;^>t-^rt/ 

[0 0 8 4] 

[^2] 

mm^yy-^^ ^ Km (mM) Jtjgtt (UXmg) * 



3 0 
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0.50 6. 5 101. 6 

* lU=l/imole HgOg/:^^ pH7.0tfi. 37*C 

(6 5 kD a + 7 0 kD a) li, S D S - P A G Elg^felC J: y 

llifeM3 cDNAg)#§| 
1) liM^^-fV-CD^tt 

:t:/^-rv-S:-^^L7^ (TmttS 2-5 6TC, fS5(R|^©iS:^ttifiSM;g$:^-r) 
o :Ri!|te5r{Cli. 6 5kDa^>/N°^rfi5f5®r^y^@B^J ( 3 0 J^S) ;{)^ P>J!J)^T® 

3 a® -r V- S:-^^ L T^c 

[0 0 8 5] 

[^b 5 ] 

6 5R1 (5' — gargarggiacigcigticc — 3' (4)) ( 
@B3«J#-^7) 

65R2 (5' — garttycaraargayathgaymg — 3' (3 
^ 8 4) ) (fH3^J##8) 

65R3 (5' -ttygtiaaygtiathtgyggigc-3' (2 
4) ) (fB3WJ##9) 

7 0 kD a ^>/\°^®S|J^4>«?i^ft5f5©T^ ygllH^J ( 3 4 *>P> 
JSJArC0 3ai(Z):/^>rv-S:-^^L7^o 
[0 0 8 6] 

[^fc6] 

70F1 (5' — tgickdatiswytcrtcraaytc — 3' (3 
8 4)) (@H3«J## 1 0 ) 

70F2 (5' -tgickrtcyttrtaigcrtcytg-3' (6 

4 ) ) (iB^J## 1 1 ) 



3 1 
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70F3 (5' -ggigcraadatickytgickrtc-3' (9 
6 ) ) (BH3«J## 1 2 ) 

felitS:, mlia ^fclic S:. kttgSitlitS:, d a * feld: g t t 
st±g^:tttcS:, wttatfctttSr, i li-f 7 i/> Sr-etl^tl^-To 
[0 0 8 7] 

> s/^ s^'^n^*^ e> s D s >^ 31 >^ -;i/ST'^^l? Srttm m-fb u ^ ^7 Atfc 

^{CJ: y^RN A$:IllJRb;fe„ z:tl*^?>mRN A purification 
0 kitCPharmaci a^m) tCcfc y i^mRN A%il|gb;to 

1 0 g*>e> 2 0 /* g©mRN A;&^f#e>tlfcc Zl® "fe. 5 /t g $: Z A P cD 
NA synthesis kit (Stratagene iC-g^f^ c 

DNA&-^^b:tc ^f;i/Zijg5t7^AlC<J:»; I'-S k b®cDNA$::$^ML, Un 
i - Z AP XR'^^^- (Stratagen e t±ig) tC^-f a > L, 

Gigapack III (Stratagene tfc^) IC i: U /\' 

NA^^Zf^V-0^^^-it. 33J;^3 0 o:^p f ui:^ffl$tlfeo 
[0 0 8 8] 

0 3) RT- PCRicj:-g,yn-:/®^# 

1) •e'^^Lfcy^-rv-$:Mv>T2) t?-^^LfccDNA$:^MlCPCRS: 

j-^^<Dm^&cDNA(Dmm^M.^r=.. Rj^^mt&.r(D^oizn-=>r=.. 50^ 

KDKI^WL^IZ. cDNA lOOng, lOXEx taq buffer 
5 fi 1 , dNTPs 4 /I 1 , primer lOpmoles/each k 
ind of sequence, Ex taq (Takara ^t^) + T a q 
START antibody (C 1 o n t e c h^tig) 1 fi 1 ^ttl^etl^ 

zfuir^j^^y:fn>hu-}Vtyyi.^J^PC-7 0 0 (ASTEKtt) 

V>T, 9 4t; 3^^im. Q^rz 50*C 14>>72X) l^^Sb 

m. 72TC 6 4)-$: 1 Hlffoito 65R1-70F1. 65R1-7 
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0F2, 65R2-70F1, 65R2-70F2, 65R2-70F3, 65 
R 3 - 7 0 F 1 ®7^^>f V-iffi*^'^t>i±^CJ3V^T*?J0. 4 ~0. 5 k b 

mm^nttL. z.n^<D^-hmm^m<D^vMi}'-Dr=.6 5 r2 - 7 o f i (db^^ 

t>'&iZJ:^mo. 4Kh<Dm)n^^JVmmi^. ^-VCRI I (Invit 

rogen^±ig) ic^n-^>^*b, ^mm^i^^^ht^, :i<D^mmmi)^^m 
^•^ti^r^ ^mmmit. 23) v^^:^nt^r ^ >^mm^i<D-'mtm-'(Dmm 

l^tt^^L:^. J^igLfc 7 O k D a i: 6 5 k D a ODmS^ 

^li, -ooa^^icn- K^ti, RT-PCRtcj;y#e>*L:fecDNA^n- 

[0 0 8 9] 
4) %-^:^cDN A<D7.^ V 

3) x-m^titt^^u-y^K^ ^-ij^hW^Jtav. 3tl?::/^--:/^cffiv^T 2 

) T'«ilb3fe3j>>t/;*e;>'cDNA^-r:/^U-S:;«.^ U-->^J^L/;t. 14X1 
0 c ni®#?^$/-V — I^ICZ A P cDNA synthesis kit (S 
t r a t a g e n e ^fcSg) ©^^tfJCt^^T, *«J15000pf xi(Dyr-iy^ 
^^gXLl-blue MRF' H H^lZ^f U-'r^ > ht^. Zf^ - 
y b o n d-N+i-^ uy:i^y:fUyy>f JV^t- (Ame r s h a m^fcig) tC^ 

:^y:^uy^ii<Dmmm^Km^xrj]y:fyvmm^mK dnast^^ 

1^^:^^^ v~-—yifxmi 2 0, 0 0 0 p f u(D7T-s^^^e> 2 0M®/K2;>'5^>f 

-'!7(Dmm^MUt=.3rX:^^V-::^y'!f^n^\ 2 OM^TICOV^TZ AP c 
DNA synthesis kit(Stratagene t±|g) ©fi^tf^ 
ICt^&oT, in vivo excision ofec -e©^:^. 1 SMO)^ 
U-yf)K 77-^^'^ K'^^^-P B 1 u e s c r i p t S K{C0i?*tj2.*tlfe 
cDNAhbTiaJtSJS:^}^. rtie><3D^n->(D:RSlil. 7 — 2. IkbTfe 
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[0 0 9 0] 

5) m.mmm(D^^ 

±IB® 1 8M®cDNA^j7n->lCoVNT, 5' 33<fctJ^3' MODi^age^Jfei: 
^5 0 0 b pS:g^^Lfe„ mhntzL^mmn'r-'^^Ge netyx ver. 
9. Om^Vyh (Software D e v e 1 o p m e n t ttSg) StMVaT 

(D^U-yib^Z 3) X'^^Lt^e 5 kD a^>7\-^^©3 OT^ JWt^^- FfS 
DNAiB^J$:■^^•^V^fc„ ##1 3 (2. 1 k b ) ® c D N A ^ n - 

^ ICJ;»J, ABI PRI S]V[^3te^-:i7 3: >->?-- (ModelSlO Gene 
tic Analyzer, Perkin Elme v%±%) V^T^^SiB^J 
S:^^L/:t„ Jj^>^^t;>'mS^>/N°^S:=i- c DNAtt^«2 

1 0 6i^S*f*^e>:Q;y, 1 8 5 4JgS?t^(^):r-:/>U-^'f >^^:7 l/-AS:-g-*t 
, 6 1 8«®r^ y'^Srn- KLTVn;^ (WJ#-^1 feJ:tJf2) o T^>^MiB^J 
*^fe«l^$tlS^>^*tt^6 8 4 8 7. ^«,4tt6. 12i:#mSti:fe„ «$g^f 
>A^*^?j^^$ti:tr ^ y^SH^Jli, 6 5 k D a ftjRS 0 y ^*^> IB^J* 
iE^J##2(Z)r^ y^#-i-7 6 — 1 0 5 1C, 7 0 kD a fi3fe3 4 T$ >^^*^ n 

2 11—244 iC-etl-^tl^JSLfco 3tll±6 5kDai:70kDa^ 

^ A^7:!5j^ (gB^J^@B^J##2®T^ y^##l 5 4, 319. 360, 412, 
5 5 8, 5 7 3, 5 8 3 ) #:fcLTV\it„ 
[0 0 9 1 ] 

je^Jt®^:^*^ i'n-^>^*L7^cDNAtt;jN>->:* s;^^ tJf n - 

©T^ y^gfi^JlCoVNT, •t'-^?^-:^ (DDBJ) ^T'JfaimiS^^ (BLAS 

3- Ft--2>5te^7?feSi:#;te>n'5„ 
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[0 0 9 2] 

mm 

y^^i^mm^^mmm^nLx^ti^m^^mttni. jfii«i^^. mcDm^izm 
3#g*^e>iii 8 6 4#B®iB^j*efesri:$:#^i:-rsDNABB^j$:, m^m 

^^^^af-$:mv%T^A. mm^'^^^mz^v. mmity/'^^^i^&iz^m 
izm^:r.iitr^X'^^tmm^n^. 



[0 0 9 3] 
SEQUENCE LISTING 

<110> JAPAN TOBACCO INC. and NORINSUISAN-SENTANGIJYUTU SANGYOUSHINKOU CE 
NTOR 

<120> A novel protein, a gene coding therefor and a method of using the 
same 

<130> 991703 
<160> 12 
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<210> 1 
<211> 2106 
<212> DNA 

<213> Lyophyllum shine ji 

<220> 

<221> CDS 

<222> (8)... (1861) 

<400> 1 

atcagcc atg tct etc tea acc gag cag atg eta cge gae tat eea egg 49 
Met Ser Leu Ser Thr Glu Gin Met Leu Arg Asp Tyr Pro Arg 
15 10 
tet atg caa ate aac gga eag att cet aag aac gca att cac gaa aea 97 
Ser Met Gin lie Asn Gly Gin He Pro Lys Asn Ala He His Glu Thr 
15 20 25 30 

tae gga aae gae gga gtt gat gta ttc att gea gga tet gga cee att 145 
Tyr Gly Asn Asp Gly Val Asp Val Phe lie Ala Gly Ser Gly Pro He 

35 40 45 

gga geg acg tat gea aag ete tgt gtt gaa get ggt eta egt gtt gtg 193 
Gly Ala Thr Tyr Ala Lys Leu Cys Val Glu Ala Gly Leu Arg Val Val 

50 55 60 

atg gtc gag ate gga get get gat age tte tac get gtt aat gee gaa 241 
Met Val Glu He Gly Ala Ala Asp Ser Phe Tyr Ala Val Asn Ala Glu 

65 70 75 

gaa gga aet gea gtt eee tae gtt eet ggc tac cac aag aag aat gaa 289 
Glu Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His Lys Lys Asn Glu 

80 85 90 

ate gag ttc cag aaa gat att gae cgc ttc gtc aat gta ate aag gga 337 

3 6 miE# 2000-3087566 
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He Glu Phe Gin Lys Asp He Asp Arg Phe Val Asn Val He Lys Gly 
95 100 105 110 

gcc tta caa caa gtc tct gtt cct gtc aga aac cag aac gtg cct aca 385 
Ala Leu Gin Gin Val Ser Val Pro Val Arg Asn Gin Asn Val Pro Thr 

115 120 125 

ctt gat ccc gga gcc tgg age gcg ccc cct gga agt tea gcc ata teg 433 
Leu Asp Pro Gly Ala Trp Ser Ala Pro Pro Gly Ser Ser Ala He Ser 

130 135 140 

aac ggt aaa aat cct cac cag egg gaa ttc gag aac ttg tct gcg gag 481 
Asn Gly Lys Asn Pro His Gin Arg Glu Phe Glu Asn Leu Ser Ala Glu 

145 150 155 

gcc gta acg cgt gga gtc ggc ggc atg agt ace cac tgg acg tgc tee 529 
Ala Val Thr Arg Gly Val Gly Gly Met Ser Thr His Trp Thr Cys Ser 

160 165 170 

acg cca egg att cat eca ccc atg gaa agt etc ceg ggc ate ggc cgt 577 
Thr Pro Arg He His Pro Pro Met Glu Ser Leu Pro Gly He Gly Arg 
175 180 185 190 

ceg aag etc agt aac gae eeg gca gag gae gae aaa gag tgg aac gag 625 
Pro Lys Leu Ser Asn Asp Pro Ala Glu Asp Asp Lys Glu Trp Asn Glu 

195 200 205 

ctt tat tec gag gcc gag cgt etc ate ggg act tec ace aag gaa ttc 673 
Leu Tyr Ser Glu Ala Glu Arg Leu He Gly Thr Ser Thr Lys Glu Phe 

210 215 220 

gae gag tea att egg cac ace ctt gtt ctg egc tct ttg caa gae geg 721 
Asp Glu Ser He Arg His Thr Leu Val Leu Arg Ser Leu Gin Asp Ala 

225 230 235 

tae aag gat cgt caa cgt ate ttt cge cct etc ceg ttg gca tgc cac 769 
Tyr Lys Asp Arg Gin Arg He Phe Arg Pro Leu Pro Leu Ala Cys His 
240 245 250 
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egg ttg aag aac gcg ccg gaa tac gtc gaa tgg cac tea gca gaa aat 817 
Arg Leu Lys Asn Ala Pro Glu Tyr Val Glu Trp His Ser Ala Glu Asn 
255 260 265 270 

ctt ttc cac tct ate tac aac gat gac aag cag aag aag etc ttt acc 865 
Leu Phe His Ser He Tyr Asn Asp Asp Lys Gin Lys Lys Leu Phe Thr 
275 280 285 

ctg ctg acg aac cat cgc tgc aca cga ctg gcg ctt acg ggc ggg tat 913 
Leu Leu Thr Asn His Arg Cys Thr Arg Leu Ala Leu Thr Gly Gly Tyr 

290 295 300 

gag aag aag att ggc get gcc gag gtc agg aat eta ctg gee acc agg 961 
Glu Lys Lys He Gly Ala Ala Glu Val Arg Asn Leu Leu Ala Thr Arg 

305 310 315 

aat ect agt teg cag ctg gac age tat ate atg gcg aag gta tat gta 1009 
Asn Pro Ser Ser Gin Leu Asp Ser Tyr He Met Ala Lys Val Tyr Val 

320 325 330 

ctg gcg teg gga gcg ate ggc aac cca cag att etc tat aac tcg ggc 1057 
Leu Ala Ser Gly Ala He Gly Asn Pro Gin He Leu Tyr Asn Ser Gly 
335 340 345 350 

ttc tct ggg eta cag gtc acg cca cgc aat gac tcg ttg ate cec aac 1105 
Phe Ser Gly Leu Gin Val Thr Pro Arg Asn Asp Ser Leu He Pro Asn 

355 360 365 

ctg ggg agg tac ate acg gag cag ccg atg gca ttt tgc cag ata gtc 1153 
Leu Gly Arg Tyr He Thr Glu Gin Pro Met Ala Phe Cys Gin He Val 

370 375 380 

ttg agg cag gaa ttc gtc gac age gtg cgc gac gat ect tat gga ctg 1201 
Leu Arg Gin Glu Phe Val Asp Ser Val Arg Asp Asp Pro Tyr Gly Leu 

385 390 395 

cca tgg tgg aaa gaa gee gtt get caa eat att gcc aag aac ccg aca 1249 
Pro Trp Trp Lys Glu Ala Val Ala Gin His He Ala Lys Asn Pro Thr 
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400 405 410 

gat gca ctg ccc att ccg ttc cgc gat ccg gaa ccc cag gta aca acc 1297 
Asp Ala Leu Pro He Pro Phe Arg Asp Pro Glu Pro Gin Val Thr Thr 
415 420 425 430 

cca ttt aca gaa gaa cac ccc tgg cac acg cag att cac cgc gat get 1345 
Pro Phe Thr Glu Glu His Pro Trp His Thr Gin lie His Arg Asp Ala 

435 440 445 

ttt teg tac ggt gcc gtc ggt cct gag gtg gac tct cgt gtc ate gtc 1393 
Phe Ser Tyr Gly Ala Val Gly Pro Glu Val Asp Ser Arg Val He Val 

450 455 460 

gac ctg cgc tgg ttt ggc gca acc gac cct gaa gca aac aac ctt ttg 1441 
Asp Leu Arg Trp Phe Gly Ala Thr Asp Pro Glu Ala Asn Asn Leu Leu 

465 470 475 

gtt ttc cag aac gat gtt caa gac ggg tac agt atg ccg cag ccg acg 1489 
Val Phe Gin Asn Asp Val Gin Asp Gly Tyr Ser Met Pro Gin Pro Thr 

480 485 490 

ttc aga tat cga ccc age act gcg tea aac gtg aga gca agg aaa atg 1537 
Phe Arg Tyr Arg Pro Ser Thr Ala Ser Asn Val Arg Ala Arg Lys Met 
495 500 505 510 

atg gcc gat atg tgc gaa gtg gcg age aac ttg gga ggt tat ttg ccc 1585 
Met Ala Asp Met Cys Glu Val Ala Ser Asn Leu Gly Gly Tyr Leu Pro 

515 520 525 

acg tec ccc ccg cag ttt atg gat cca ggc ctt gca ctt cat ctt gcg 1633 
Thr Ser Pro Pro Gin Phe Met Asp Pro Gly Leu Ala Leu His Leu Ala 

530 535 540 

ggg act act Cgc att ggc ttc gac aag gca act aca gtg get gat aac 1681 
Gly Thr Thr Arg He Gly Phe Asp Lys Ala Thr Thr Val Ala Asp Asn 

545 550 555 

aac teg ctg gtc tgg gac ttt gcc aat ctt tat gtt gca ggc aat ggc 1729 
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Asn Ser Leu Val Trp Asp Phe Ala Asn Leu Tyr Val Ala Gly Asn Gly 

560 565 570 

acc ate agg acg ggc ttc ggc gag aac ccg aca ctt acg tcg atg tgc 1777 
Thr He Arg Thr Gly Phe Gly GIu Asn Pro Thr Leu Thr Ser Met Cys 
575 580 585 590 

cac get ate aag age geg agg age ate ate aat aea cte aag ggt ggg 1825 
His Ala He Lys Ser Ala Arg Ser He He Asn Thr Leu Lys Gly Gly 

595 600 605 

aet gae gga aaa aat aea gge gag eat ege aae ett tga ggaaggagea ae 1876 
Thr Asp Gly Lys Asn Thr Gly Glu His Arg Asn Leu 

610 615 
agcagtgtaa aeaaaegegt eaagtggcta etteaagttg aatgeattct ggtceeetae 1936 
eatgttgatg tgtaegatag gegttgaaag attttgtgta ttaetgaaee tgtaetttgt 1996 
etgaatagtt atggeactat gatteatgtt taaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2056 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2106 

<210> 2 
<211> 618 
<212> PRT 

<213> Lyophyllum shimeji 
<400> 2 

Met Ser Leu Ser Thr Glu Gin Met Leu Arg Asp Tyr Pro Arg Ser 
15 10 15 

Met Gin He Asn Gly Gin He Pro Lys Asn Ala He His Glu Thr 

20 25 30 

Tyr Gly Asn Asp Gly Val Asp Val Phe He Ala Gly Ser Gly Pro 

35 40 45 

He Gly Ala Thr Tyr Ala Lys Leu Cys Val Glu Ala Gly Leu Arg 
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50 55 60 

Val Val Met Val Glu He Gly Ala Ala Asp Ser Phe Tyr Ala Val 
65 70 75 

Asn Ala Glu Glu Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His 
80 85 90 

Lys Lys Asn Glu He Glu Phe Gin Lys Asp He Asp Arg Phe Val 
95 100 105 

Asn Val He Lys Gly Ala Leu Gin Gin Val Ser Val Pro Val Arg 
110 115 120 

Asn Gin Asn Val Pro Thr Leu Asp Pro Gly Ala Trp Ser Ala Pro 
125 130 135 

Pro Gly Ser Ser Ala He Ser Asn Gly Lys Asn Pro His Gin Arg 
140 145 150 

Glu Phe Glu Asn Leu Ser Ala Glu Ala Val Thr Arg Gly Val Gly 
155 160 165 

Gly Met Ser Thr His Trp Thr Cys Ser Thr Pro Arg lie His Pro 
170 175 180 

Pro Met Glu Ser Leu Pro Gly He Gly Arg Pro Lys Leu Ser Asn 
185 190 195 

Asp Pro Ala Glu Asp Asp Lys Glu Trp Asn Glu Leu Tyr Ser Glu 
200 205 210 

Ala Glu Arg Leu He Gly Thr Ser Thr Lys Glu Phe Asp Glu Ser 
215 220 225 

He Arg His Thr Leu Val Leu Arg Ser Leu Gin Asp Ala Tyr Lys 
230 235 240 

Asp Arg Gin Arg He Phe Arg Pro Leu Pro Leu Ala Cys His Arg 
245 250 255 

Leu Lys Asn Ala Pro Glu Tyr Val Glu Trp His Ser Ala Glu Asn 
260 265 270 
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Leu Phe His Ser lie Tyr Asn Asp Asp Lys Gin Lys Lys Leu Phe 

275 280 285 

Thr Leu Leu Thr Asn His Arg Cys Thr Arg Leu Ala Leu Thr Gly 

290 295 300 

Gly Tyr Glu Lys Lys He Gly Ala Ala Glu Val Arg Asn Leu Leu 

305 310 315 

Ala Thr Arg Asn Pro Ser Ser Gin Leu Asp Ser Tyr He Met Ala 

320 325 330 

Lys Val Tyr Val Leu Ala Ser Gly Ala He Gly Asn Pro Gin He 

335 340 345 

Leu Tyr Asn Ser Gly Phe Ser Gly Leu Gin Val Thr Pro Arg Asn 

350 355 360 

Asp Ser Leu He Pro Asn Leu Gly Arg Tyr He Thr Glu Gin Pro 

365 370 375 

Met Ala Phe Cys Gin He Val Leu Arg Gin Glu Phe Val Asp Ser 

380 385 390 

Val Arg Asp Asp Pro Tyr Gly Leu Pro Trp Trp Lys Glu Ala Val 

395 400 405 

Ala Gin His He Ala Lys Asn Pro Thr Asp Ala Leu Pro He Pro 

410 415 420 

Phe Arg Asp Pro Glu Pro Gin Val Thr Thr Pro Phe Thr Glu Glu 

425 430 435 

His Pro Trp His Thr Gin He His Arg Asp Ala Phe Ser Tyr Gly 

440 445 450 

Ala Val Gly Pro Glu Val Asp Ser Arg Val He Val Asp Leu Arg 

455 460 465 

Trp Phe Gly Ala Thr Asp Pro Glu Ala Asn Asn Leu Leu Val Phe 

470 475 480 

Gin Asn Asp Val Gin Asp Gly Tyr Ser Met Pro Gin Pro Thr Phe 
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485 490 495 

Arg Tyr Arg Pro Ser Thr Ala Ser Asn Val Arg Ala Arg Lys Met 

500 505 510 

Met Ala Asp Met Cys Glu Val Ala Ser Asn Leu Gly Gly Tyr Leu 

515 520 525 

Pro Thr Ser Pro Pro Gin Phe Met Asp Pro Gly Leu Ala Leu His 

530 535 540 

Leu Ala Gly Thr Thr Arg He Gly Phe Asp Lys Ala Thr Thr Val 

545 550 555 

Ala Asp Asn Asn Ser Leu Val Trp Asp Phe Ala Asn Leu Tyr Val 

560 565 570 

Ala Gly Asn Gly Thr lie Arg Thr Gly Phe Gly Glu Asn Pro Thr 

575 580 585 

Leu Thr Ser Met Cys His Ala lie Lys Ser Ala Arg Ser lie He 

590 595 600 

Asn Thr Leu Lys Gly Gly Thr Asp Gly Lys Asn Thr Gly Glu His 

605 610 615 

Arg Asn Leu 
618 

<210> 3 
<211> 30 
<212> PRT 

<213> Lyophyllum shimeji 



<400> 3 

Asn Ala Glu Glu Gly Thr Ala Val Pro Tyr Val Pro Gly Tyr His 

15 10 15 

Lys Lys Asn Glu He Glu Phe Gin Lys Asp He Asp Arg Phe Val 
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<210> 4 
<211> 24 
<212> PRT 

<213> Lyophyllum shimeji 



<400> 4 

Glu Phe Asp Glu Ser He Arg His Thr Leu Val Leu Arg Ser Leu 
^ 1 5 10 15 

Gin Asp Ala Tyr Lys Asp Arg Gin Arg 
20 24 



<210> 5 
<211> 29 
<212> PRT 

<213> Lyophyllum shimeji 



<400> 5 

Ala Glu Arg Leu lie Gly Thr Ser Thr Lys Glu Phe Asp Glu Ser 
15 10 15 

He Arg His Thr Leu Val Leu Arg Ser Leu Gin Asp Ala Tyr 

20 25 29 



<210> 6 
<211> 34 
<212> PRT 

<213> Lyophyllum shimeji 
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<400> 6 

Ala Glu Arg Leu He Gly Thr Ser Thr Lys Glu Phe Asp Glu Ser 
15 10 15 

He Arg His Thr Leu Val Leu Arg Ser Leu Gin Asp Ala Tyr Lys 
20 25 30 

Asp Arg Gin Arg 
34 

<210> 7 
1^ <211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 9, 12, 15 and 18 
<223> i represents inosine 

<400> 7 

gargarggia cigcigticc 20 

<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

garttycara argayathga ymg 23 
<210> 9 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 6, 12 and 21 

<223> i represents inosine 

<400> 9 

ttygtiaayg tiathtgygg igc 23 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 3 and 9 

<223> i represents inosine 
<400> 10 

tgickdatis wytcrtcraa ytc 23 

<210> 11 

<211> 23 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<222> 3 and 15 

<223> i represents inosine 

<400> 11 

tgickrtcyt trtaigcrtc ytg 23 

<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> 3, 12 and 18 

<223> i represents inosine 

<400> 12 

ggigcraada tickytgick rtc 23 
[01] 

01 li. Mono Q?{7^-^^CJ:^4^>^/^^^^?>/^•^M<^):$^lt©^^- bi:^ 
CS2] 

02 li. Mono Q?tJ^A^CJ;-5;^^>^'^S^me^?>>'^°^«®^M®1i^^^* 
(D^^ii^-ro JnCa^^A^ (7 0 kD a i: 6 5 kD a) $:3^We^L^o 
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